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(54) PRODUCTION OF MONODISPERSED HYPERFINE PARTICLES OF OXIDE OF RARE 
EARTH ELEMENT BY INVERSE MICELLE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain hyperfine particles of a monodispersed rare earth oxide 
having a very small average particle diameter by forming inverse micelle of a surfactant in a 
nonpolar org. solvent, solubilizing an aq. soln. contg. ions of a rare earth element and a 
precipitant in the micelle and allowing them to react with each other after mixing. 
SOLUTION: Inverse micelle formed by a surfactant in a nonpolar org. solvent such as 
cyclohexane is used as a reaction field, an aq. soln. contg. ions of a rare earth element and a 
precipitant such as an ammonia soln. are solubilized in the micelle and they are allowed to react 
with each other after mixing to produce the objective monodispersed hyperfine particles of 
oxide of the rare earth element having <5nm average particle diameter. When an aq. soln. of 
salts of various rare earth elements is used as starting material, hyperfine particles of multiple 
oxide of the rare earth elements are easily produced. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Mean particle diameter is a monodisperse rare earth oxide ultrafine particle and a multiple oxide ultrafine particle 
of 5 nanometers or less. 

[Claim 2]Solution containing various rare earth ions which made a reaction field an inside of reversed micelle which a 
surface-active agent forms into a nonpolar organic solvent, and were solubilized in reversed micelle, Art of manufacturing 
a monodisperse rare earth oxide and a multiple oxide ultrafine particle of nano metric size by making a precipitation 
reagent solubilized similarly mixing and reacting inside reversed micelle, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Mean particle diameter of this invention is very small, and it is related, without the art of 
manufacturing the ultrafine particle of a rare earth oxide and a multiple oxide excellent in monodisperse nature simple. 
[0002] 

[Description of the Prior Art]Since particle size distribution is large and the shape of particles has dispersion in the 
conventional rare earth oxide particles in the top where particle diameter is large, An electronic industry material, 
functional-ceramics material, a phosphor material, a catalyst material, etc. need processes, such as grinding for equalizing 
particle diameter, and a classification, on the occasion of use in the field as which advanced elaboration is demanded 
especially in recent years. For this reason, problems, such as mixing of the impurity accompanying complication, 
complicated-izing, and this of the operation in a particle production process, arise. 
[0003] 

[SUBJECT that an invention will be solved] The purpose of this invention is to provide the very small monodisperse rare 
earth oxide ultrafine particle of mean particle diameter which could not be accomplished, multiple oxide ultrafine particles, 
and those manufacturing methods in manufacturing methods, such as the conventional coprecipitation method, a 
hydrolysis method, a homogeneous precipitation method, and a hydrothermal method. 
[0004] 

[Means for Solving the Problem]ln order to attain the aforementioned purpose, it is effective to prevent grain growth by 
advancing a hydrolysis reaction in a reaction field where a size was limited physically. A reverse micellar solution of 
precipitation reagents including an ammonia solution or urea which made solution of rare earth salt including a rare earth 
nitrate solubilize inside reversed micelle, and solubilized this similarly in this invention, Rare earth oxide ultrafine particles 
including yttrium oxide and cerium oxide and a multiple oxide ultrafine particle are manufactured in the state of mono 
dispersion by making it react at a room temperature under ordinary pressure. 
[0005] 

[Functionjin this invention, the very small rare earth oxide ultrafine particle and multiple oxide ultrafine particle of mean 
particle diameter can be manufactured by mono dispersion, without using high voltage and a high temperature process. 
[0006]Manufacture adds the solution containing the rare earth ions of the specified quantity into the nonpolar organic 
solvent which dissolved KOSAFAKUTANTO a surface-active agent and if needed, After solubilizing by formation of 
reversed micelle, it can carry out easily by mixing with the solution which solubilized an ammonia solution or urea in 
reversed micelle similarly. High-speed centrifugal separation of the generated precipitation particles is carried out, and 
hydrocarbon, alcohol, acetone, petroleum ether, etc. wash them. 

[0007]Since it is possible to use the reagent of a high grade for a starting material in this invention, it is useful also as a 
means to obtain the oxide ultrafine particle of a high grade extremely. In a room temperature, a monodisperse multiple 
oxide ultrafine particle can be manufactured by the same method as a two-component system oxide under ordinary 
pressure by using the solution which contains two or more kinds of metal ions in a source material. 
[0008] 

[ExampleJAccording to the operation and the manufacturing process which are shown in drawing 1 , the monodisperse 
ultrafine particle of various oxides including a rare earth oxide or a multiple oxide can be manufactured. 
[0009]The following processes performed operation and manufacture. Into nonpolar organic solvents, such as 
cyclohexane, a surface-active agent or a surface-active agent, and the mixed solution of middle-class alcohol of the 
carbon numbers 4-8 which are KOSAFAKUTANTO are added, and the reversed micelle of a surface-active agent is made 
to generate. Solubilized the precipitation reagent which makes the solution and the hydrolysis reaction containing various 
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rare earth ions cause in the above-mentioned reversed micelle, respectively, and mix both, stir, it was made to react at a 
room temperature, and hydrocarbon, acetone, and alcohol washed the generated precipitation. Thereby, various kinds of 
very small rare earth oxide ultrafine particles of mean particle diameter including cerium oxide were obtained. 
[0010]From transmission type high resolution electron microscope observation of the obtained ultrafine particle, 
generation of the ultrafine particle of the nano metric size to which particle diameter was dramatically equal was checked. 
From the restriction view electron diffraction ring, it was checked that the obtained ultrafine particle is already an oxide. 
fOOIH Drawing 2 is a particle-size-distribution figure of the cerium oxide ultrafine particle which the reverse micellar 
solution which solubilized cerium nitrate solution, and the solution which solubilized the ammonia solution similarly were 
made to react, and was compounded. The particle diameter of generation particles was distributed over 1.6-5.6 nm, and 
the figure showed that the average value was 3.4 nm. 

[0012]The ultrafine particle obtained by setting the standard deviation of the particle size distribution to 0.72 nm became 

clear [ excelling also in monodisperse nature extremely ]. 

[0013] 

[Effect of the lnvention]This invention is the art of manufacturing the very small monodisperse rare earth oxide ultrafine 
particle and multiple oxide ultrafine particle of particle diameter simple. For this reason, manufacture of various kinds of 
multiple oxide ultrafine particles is also attained by using various rare-earth-salt solution for a starting material by using for 
a starting material the solution which contains two or more metal ions so that it is possible to manufacture the target rare 
earth oxide ultrafine particle easily. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a manufacturing process figure of the monodisperse rare earth oxide ultrafine particle which made the 
inside of reversed micelle the reaction field. 

[Drawing 2]it is the particle-size-distribution figure of a cerium oxide ultrafine particle which manufactured by the reversed 
micelle method. 
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DRAWINGS 



[Drawing 11 



— 



1 






( jfcg ) 



[Drawing 2] 
25 



a 

o 

a 




1.2 1.6 2 2.4 2.8 3.2 3.6 4 4.4 4.8 5.2 5.6 6 
Particle size range / nm 



[Translation done.] 



http://www4.ipdl.inpit^ 10/26/2009 



(19) B*5H$ff/f (JP) 02) ^ fffl ij^ g^: ^ $g (A) (ll)#HPtUIg&B!#^ 

#H^9- 255331 

(43)&§BB W£9£?(1997) 9 £30 B 

(5i)intci. s mm^ ifft&m&n fi sam^am 

COIF 17/00 COIF 17/00 B 

C 0 1 B 13/32 C01B 13/32 



&£M3< &m$t ISsfcBGQSU OL (^r 3 H) 



(2i)tas## 


^¥8-71667 


(71)fcUlpA 


391054626 










(22)tflKB 


¥f£8^(1996)3/i27B 












1345-9 
























1345#9^ 








■TEB 
















401*§ 






(72) &wm 










AK^^Bar^ff UJ-& 1 TS 2#C20-103 











(54) isswozm M*±)vmiz£zm#mtt±wm{t®mmiL :: ?o>w& 

(57) [gfc] 



itiSSO 



- 



I 



fi-a-> £zs. 



( Eg ) 



[ fit i ] ^mw&p 5i-y*-h juixmsum 

[ mm. 2 ] *S©H3T«ra4Hc *> v %T #BiiSttai# 

[00 0 1] 
[0002] 

[00 03] 

[ SWJjWBBI Li 5 fcV>-5^S] *^BJO g agji . «S* 
jt&TJijS; U#fc#>-? fc . T^S^wSfeT/hS v ^# 

^MK^ftijfflWfcflBBate^ fc fctftsteBMHifiBaa 

[0004] 

tbizn^ mwt^i zcomfeztifzKfcmiz&^xtB 

«tc^r«Hk t fc r -r* t tzimm £ t -f & a 
wpj<oa s -t/i-mmt . ^bet. saraes z t 

T-gtfk-f •■/ h V *r a. gKk-fe y >>A£i!&6i:-r&#±« 

[0005] 

[ftffi] *% B JT'<±. iSff. «*STu-fex£ffi^.g>.rfc 

[0006] «awu fj\m.m.^±m-i *>z^tsjm 



(2) #BB s F9-2 5 5 33 1 

t±JS?3fi£i£ 5 -fe^rt fc?TJf<k LfcSSKfc fi^f* .1 fc X' 
#fit£*U ^-fbKfS. T/l^n-zK r-bb^, 5»x- 

[0007] § *f6^-c{4aj»Hj»t=js»fiewtt 

*S£ffl^&^fc*^trT'&£fc#>. ®tf>T«5»&S0O®tfk 

mmz 2 «^jiubcr) AJg-r xyz&tsmmzm^zzt 
o^T#^m<o«-&Bfft:«j)Bas!H i *»e-ri £ fc# 

[0008] 

[|S8S$|] II 1 (c*^-«f^fc itXSJftXSfc J: 0 . *± 
[0009] Itf^fc J;yMim±, OT^I^tcJ: 0^-5 

® a x v : na*ftmK& Sr m z § « ^, sr ±t 

5£ = -tr;K*ltc-eir^oJ^kL. ^atcTII#^a-&, 

> N r;U3-;^J;t?^L^„ ZtllzJ:*). ffit^V 
•>Alr4&46 fc -T h^m^.cr>WsbX'Y-^ \,->&m<7>ih±M 

[ooio] ft^^uts^s^^iSM^wtgm^ 

[ 0 0 1 1 ] H2(±, W^-b U »*A*jSFiK£iT8HfcUfc 

iamxh& . mx *) . ^.mt^^m.m.^ 5.6 n 

[ 0 0 1 2 ] tfOfi@^(7)SWII{±0.72nm 

V^^fc^A>*>fc^^7t<. 
[00 13] 

fs<sici^-rs}rfi5-e£>&. z<r>tzth. tuftmntzm* 
^±m^7mm zm^hztizx^m-mzm 8*j<d#± 

m.cn>±w,4 *y*istsmm.*\i!,3&imizm^hzkX'& 

»^-&Kfl5HMBat&^0«Jfi "TtE fc •& . 

[0ffi^@#fc|KHJ] 



(3) 



^9-25533 1 



[HI ] 



[02] 



G 



— ■ 



I 



( Eg ) 



% 
I 

1 




L2 1.6 2 2.4 2.8 3.2 3.6 4 4.4 4.8 52. 5.6 6 
Particle size range / nm 



